The k-epsilon model in the theory of turbulence by Scott-Pomerantz, Colleen Dawn
  
	  














































































































 3 $=Uc*,+)%.$=- ; 21K__$=-.-)% : d +.eT#mQ RTSTS1P
- *!B8243N%.$&' *,+J-.#N*
k − ε


















































































+ (1− µ)ζg′ + (1 + 2µ)g − γ g
2
f








f ′(0) = 0, g′(0) = 0
f(1) = 0, g(1) = 0, f
2
g







β > α, 3α > 2β,
/13N'
















7 +)2VU$=3 eO/ %)*,+.$&*8%!21K
<&*,G Gb/4%`?0- *Z/1<&%)2 $=3NB,<
d




















[  Y ﬃ	[ ?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!? 



















R(? ﬃ_	[ 	! ﬀ Y
ﬁ
























 (  ﬁ   & " ( +
?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!? Pﬂ
ﬃ





*    $%   '*
 ﬃ!/1-0/ KM24+G d  S(?4353 ?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!? P 2
U
0    $%$  & 
  d /4'(+.$=<k/1-)*,+0/1< 5$=-.#O-.#N*!-)247>/13N' : 24-.-)24G : 2 d 3N'N/1+.$&*8%+)*,GH2VUW*8' ?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?`R





















Kg+)24G  ?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!? R2
 ﬂj($&%.-)*,3NB8*Z21Kﬂ7 24$=39-)%243 ?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!? R2
3 _<&24-2VUc*,+ JS(Q \3 ?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?TR
 *8%
d
<=-/ Kg-)*,+J$=39-)*,eT+0/1-.$=3 e 2VUc*,+S(?431P G
d







-.$&243N% ?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?!?Z?Z?Z?!? P 































)   )&,+   










































































































*' *,UW*,<&247 GH*,39-i21K -.#N*GH29' *,< $&%_21Kg-)*,3 B,+)*8'($=-)*8' -)2!XW243N*8%i/13N'@[ /
d























3 53  /1+)*,3
:
<k/1-.-`Q !/1<&*,+ .$=3A/(QN/13N' [
d
3A*LUT/  R  KM2
d
3N' -.#A/1-KM24+-.#N*!%.7 *8B,$k/1<mB`/4%)*!21K
α = β = 1
/13N'
γ > 32 , (KE)
#A/4%/ KM/1G $=<
;







k(x, t) = (γ − 1)(t + t0)
1−νγ (C − Cγ(x− x0)2(t + t0)−2µγ)+
ε(x, t) = (t + t0)
−νγ (C − Cγ(x− x0)2(t + t0)−2µγ)−
5#N*,+)*




3(γ−1) , νγ =
5γ−3
3(γ−1) , Cγ =
2γ−3























































/1+)*beT$=Uc*,3 : 2 d 3N' *8']Q_3N243(Cf3N*,ec/1-.$=UW* /13N' B82439-.$=3 d 2 d %











-.#N* ; %)#N2V5*8'h-.#A/1--.#N*@B8243N%.-.+ d B,-)*8' %)24< d -.$&243N% : *,#A/`Uc* <=$ .W* -.#N*
%)*,<^K CE%.$=G $=<k/1+%)24< d -.$&243N%Kg24+J<k/1+.eW*!U4/1< d *8%21K
t.
3 24+)' *,+ -)262 : -0/1$=3 7 # ; %.$&B`/1<"%)24< d -.$&243N% -)2
(KE)
Q #N2V5*,Uc*,+`Q $=- $&% d % d /1<i-)2O-0/ .c*
α 6= β
  Q 3 E? A24+






























































# $&%/17 7 +)2W/4B0#67 +)29B8*8*8' %
:9;



































































+ (1− µ)ζg′ + (1 + 2µ)g − γ
g2
f









f ′(0) = 0, g′(0) = 0 
T? S(?
f(1) = 0, g(1) = 0,
f2
g
f ′(1) = 0,
f2
g




























T? S(? P L?
R




GH29' *,< B`/13 : *!' *,+.$=Uc*8' Kg+)24G -.#N*!$=3NB824G 7 +)*8%)%.$ : <&* /`U$&*,+DC















+)*,7 +)*8%)*,39-)% -.#N*iUc*L<&29B,$=- ; Uc*8B,-)24+ BA*,<&']Q
p(x, t)
$&%\-.#N*	7 +0*,%0% d +)* BA*,<&']Q
ρ
$&%m-.#N*"' *,3N%.$=- ; B8243N%.-0/139-`Q
η
$&%-.#N*Z' ; 3A/1G $&B!U$&%)B82T%.$=- ; Q /13N'
ν = η
ρ
$&%-.#N* .$=3N*,Gb/1-.$&B!U$&%)B82T%.$=- ; ?
24-.$=3 e
(NS)
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α (γ + 1)− β
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